1S4                                X  RAYS

of great practical value as soon as he becomes accustomed
to the particular apparatus nuclei' his control.

The alternative to measuring the voltage on the X-ray
is to determine directly the hardness of the rays emitted.
The several types of penetrometer used for this purpose
are dealt with on pp. 107 to 1095 and require no further
description here. A penetrometer of the Bauer type is
illustrated in Fig. 90.

(d)  X-ray Tubes.

Reference to makers' catalogues will show numerous
varieties of X-ray tubes. The main features of the various
types have been considered in detail in Chapters IV. and VI.

For an ordinary installation a battery of six or more
heavy tubes will be found useful. By having a number
of tubes at one's disposal, a suitably conditioned bulb may
be chosen for the required purpose. Each tube possesses
its own characteristics, and it is only by actual experience
with the Individual tubes that the most satisfactory choice
of tube may be made for a particular purpose. X-ray
bulbs which work erratically may frequently be restored
to good condition by being rested for a month or two. In
this connection reference may be made to Chapters VI.
and VII.

All tubes are now fitted with vacuum regulators ; the
type chosen is mainly a matter of personal predilection.
In this country the "occlusion method" (p. 78) is very
largely employed. Continued use of this regulator should
be avoided as far as possible, as this tends to make the tube
unsteady in its running. It is found that most tubes will
run for long periods for some definite values of current
and hardness without much regulation. It is for this
reason that the method of keeping a number of bulbs in
current use is advocated.

(e)  Higb-tension Circuits.

The connecting up of the X-ray tube to the secondary
circuit of the induction coil or transformer is a point worthy
of some consideration. It is obvious that, in order to carryf the to be read directly.
